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PURPOSE: To provide an HBT which is high in operating 
speed, low in power consumption, and has excellent 
element characteristics by reducing the thickness of an 
intrinsic base layer under high controllability and 
reducing the sheet resistance and contact resistance of 
an external base layer. 

CONSTITUTION: A p+-type GaAs intrinsic base layer 
22, n-type AIO.25GaO.75As emitter layer 24, etc., are 
successively formed on the central part of an n-type 
GaAs collector layer 14. In addition, a p+-type GaAs 
external base layer 18 is formed on the collector layer 
14 around the base layer 22 with an n-type InGaP 
etching stopper layer 1 6 in between. The base layer 22, 
emitter layer 24, etc., etc., are regrown on the collector 
layer 1 4 exposed by selectively etching the base layer 
1 8 by utilizing the etching stopper layer 1 6. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl jpo.go jp/PA1/result/detail/main/wAAAgEaacbDA40724531 6P1 ... 2004/08/27 



Searching PAJ 2/2 ><— *} 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAgEaacbDA40724531 6P1 ... 2004/08/27 



nm*mm (j p) 02) & H ^ |^ & $f (a) aoMKiM&flwi 

#H¥7-245316 



GDtetCL' 




PI 




H0 1L 2J/331 








29/73 








29/205 












HO 1L 


29/72 








29/ 205 












ttffl¥6 -36079 




C00005223 
























Uiffl © 






















04>mx 





(57) 

[gWJ l^iS, A&^-AS&Wll&<J:<Mft 

' -OaAoS^-^@S2^CXn-A U.t.Ga 
9 . n Asx$»M2 49gMfiCm£ftri»*, P* 
-Ga A s£te^-X@2 24>SB0n - Ga A s a U 
**!»14±*c. n- I uGaPx^v^xh^tJS 
IfiWOtp* -GaAsfl^-*@l 6ftWi*£ 
nt^io CCC, p' -Ga A Xlg2 2R 

t>'n-AU. l ,Ga».,.Asx^^S24fii. n- 
i nGaPx^ >?*h?'<Bl 6*f4M§orcp- - 
Ga As *WP^-XJs i 8 oaftx ? ? > y«c J: 031ft 



f0 



a 



Of 



22 ~i/ -Gateaux- XW 



http://vmw8Jpdljp^ 2003/11/20 



1/1 



1512:3 u * 4?B±«:««S ftfcgfi^- xis<t . 

liK^- ^s±«:««a$ n/<*te-^ - x® t , 
A*. 

i5s2-?x*Js£-?x*±b*c fiSrtS^-xgfcfUS 
>^l,c. iis^b**jg«MH$<ti*xe±. 

y^jaa^aK-^atiafc:*fi$'tt&xe4 % 
filial i*ia<i^-xg£ifia 
x?^>n/c. Kiia^-^s^m^iiixiii, 



(2) ^¥7-2 4 53 16 

2 

je^^^^^xgi^-rici^gii^^^D 

a h ^^ja&tf54fl^<-xii<rJBK:rt§$i**xei, 
x ? h 7><JgK£T*sri§fcfl*cx ? ? 

20 

mitt 4 FV*-)l®<m&&, B5S2x?*>^*h ? 
[0001] 

Y?yi>s<$ <Hetsro-1uncnon Bipolar Transistor ; 
30 HBT> RV*4M&1&im*l>. 
[0002] 

[fiE«<D»W] Xi; y $K K^O 

40 [ 0 0 0 3 ] 3fegiB5^<wt^«i^ i gffi 

- ^ ^8#SC'^ Jl i^- ^ttlaOflM t & Mil $ Hi £ 

so c£OTJ*r**. c^c^t^^fi-iWK' 



http://www8 Jpdl jpo.go jp/tjcontentkt jpdl?NOOOO=20&N0400=image/gif&N0401 =/N... 2003/1 1 /20 



1/1 ^— V 



3 

[ooo4] *<Dtc#>. mftvm&vb^cfthoxm 
BT#&B$*va*** ur v 9H&*-*tcmz&m 

l*fcHBT«>38e#SS«r. m 3*«c>rawr*. ¥ 
HfiSttGaAsMSSOlfc, n' -GaA^au 
2*B52 % n~GaAsr2U^^S54, p-GaA 
s^-a@56. n-AlGaA$x* 7 ^5a, n 

[000 5] K^tT, COSiO, ©64±(C. 

«*Srtii,:fciJL ^w<0imc^-^tfirh o <- 

SiO, S64. WSi*S62» n* -GaAsx^ 
** + 9 7jg6 0, SCX a - A !GaA$iv;^5 
SZ*Vx??>?UX. !i-A!GaAsx$^S 
5$££HJ;*tf* e *«!>«. ut>xhK*»*?* (® 
13 <a) MS>. 

[0006] £<r»T\ 5£#?*n-A IGaAsx* 9 
£ V 5 8 & CX p - G a A s * - A JS 5 6 * fx ? * > 
^U-C, n-0aAs=2b^^54^3lli5$€^ o ft 
1>X. £®KS iO, JB8 8*IHIt/fclft, jglRWtcp 
Smn-AIGaAsiA 
?*B5 8*S*»B3tf*£ft<c. ^ftfOSiO, 
WSi562, n* -GaAsx^^t? 
-7^6 0, Rtfa-A IGaAsx* ?*ja58®M 
& £t*Cn-GaA$:3U**Js54±(C$ i 0> M 
66*3S£;*tf* <@13 (b) 

[0 00 7] SiO, J364RCXS iO« JS6 

6£-7X*<tG*C, n-AlGaAsx* 9*S58£ 
CXp-Ga As^-*)S56*]gftx?*>?U. n - 
GaA* a l-*3rB5 4*8183**. ttl'T. C£>25 
SUcn-Ga Asau**g5 4±tC p - -GaA 
$ft^~AB6 8*^f?J!W?*, -^"CCC-p* 
-GaAsflS^-AJsSSJiU:, T i/P t/Au^ 
-x*S7 0*iBflW*. *&, IW*>&AK£«K 
n-GaA$3l^*S5 4a>k4^&8t*GaAsgt£ 

J§I*It^ (@1 3 (c) £BS> c 
[000 8]»r*T\ SiO, S66£tXn-GaAs 
ai/**B5 4*jB#U9?>ia/C. n* -GaA s 
^=iu^4?B5 2*J5U*l*fc». COSttJl/fcn* 
-GaA $1^7*3 U»^IS&2±(C. An Ge/N • / 
Au3l^^5f*ffi7 4*^«'*. &fifc'<7 
>B£l/CSiO, S7 8**(aUcfft, W 
SiPB6 2±©S »Oa B7 6&CXS i O, B64*jg 
ttx??->yt/C, Sffit/cWS 8 56 2±tc. Ti/ 
Pt/Auxs ?£^&7 8*311!?* (Hi 3 <d> 
«|). C WCHBT*3#;<*i**. 



(3) ftB3¥7-2 4 53l6 

4 

[0009] CC0J:^(C. p* -GaAs#&K-*S 
6 8*ig*RI?ifc5?&C£ecJ:0, p-GaAs^A 
S5 6^*li^-^«iWC>1ttttl*9BHff«:* p* ~G 

aAs»»^-^g6 8*e<. ^sattjca*?* 
c£#rs*. c<»fc«>. tt^zisswtp-G 

aA&^-xS56*S<Ur«>p* -CaAtJMH 

• - G a A s 6 8 0>»&*:mB.&X'&< U 

x4>mmmmttttA,!->&&&$*.&c£itfti l \ 

[00 10] ±fiffi*«!>p* -GaAs^ 

-^S6 8*PI^^*HBT(Cfec^C<>, *n*W* 

$*va>* H»H*2- I 68 6 2 9^^.) ♦ OT, 

c#HBTOaSa#£*. ®i4*^ra^r*. n 

• -GaAs£tE80±fc. n' -GaA$^?TS 
82. n-GaA$ai^^84. £CXp-GaA$ 

20 ^-^a8 6*«K:«iar* <H14 (a) «B). 
[OOUIKW £ffiKPAS§Se8*^s£t/fc 
f*. ^X9?:>7KJ:9raft*#s&3'* 0 ccflSQ 
^■p-GaAs ^-AH 8 6 *8r^C-??3 5*Cx ? * 
>^?*. ttci-C, As*!^O^7 2 0mfc«C#i 
&?*C±ic<l:9, Sfflt/^p-GaA$^^B86 
«*fcWCA7*>yi/t. fc£fc<--*Jg&Si*« 
EfT* <E14 <b> ££> 0 
[0012]^t7, ^S^, n-AlGaA&x^ 
^BOOHCXn* -GaAsx^ ?^^t ? 7*S 9 2* 

30 Jg^P.^f*, £<Dt*. p-GaAc^-^S90 
±C-^^^m^^^0, PASg88±^m 
S6Stt$^^e6«t* (Bl 1 4 < c > £63 > o & 
\.*X\ PASM88±<3WSt6K^Sa*^t/m 7 

• -GaAexs 9 ^ + + ^-7*@92±(cx= 
94*, p-GaAo-<-^8e±^-^Sg96 
*. n-GaA&2Ui?^B84±K:^u^^se?98 

*. *nen3«w* 014 (<j) m> 0 c^ur 

HBT*^5^*» 
40 [0013] CCOJ^lC. «r -GaAo^9?rJB8 
2 ^ ^JS Ji<C- p - G a A s ^ - ^ 9 8 6 * X 
S3#fc», X 5 7 *t#$£fr&$£*x ? ?UX 
p-GaA$^-XJ§8 6*wSfkU CC>p-GaA 
s^-^@8 6±^Cn-A lGaA&x^ ?*B90* 
Wl$fhtt&*L p-GaA&^-XS8 6(D^ 

tt^-xm*is<u ^aK-x^«*j?<?*ci 
<^E^<t*eiB*^3i.^'^ci^Bj^c^o, if^o># 



http://www8 .ipdl jpo.go jp/ljcontentkt .ipdl?N0000=20&N0400=image/gif&N0401 =/N... 2003/1 1 /20 



1/1 V 



(4) 

5 

[00 14] 

<b> K:*TcJ:5(C, p -Ga A s^-x^a 6CC')5$ 
<. ft^x^-zvfemitzmzux&mttwifzti 

9 0 £H.#^r x $ y 5 • ^-Xfl^iH.^ 10 

MflRuaci/^. ism-mmiteicm. *>o 

A»ft£*4rtt*mr*H B T £ i £ gff><t 

[0016] 

[ga&*se*T*fctfK^f3] jbsspai*, 20 
xh^Mjg*^or«,«snfc^fi^-AjBi. lias 

[00 17] *fc, JJSSPau, aissa 
^tSftfeStt-^-^Si. IS^tt^X®JiB«r>if 30 
ft*:***-***, f«Jtti^-*H±ic*fcSft, 

[00 1 83 *fc, iJ2Ppati, ^b^^i. g$|S2 

-px * y $ m t . laiBx * ? * s ® wa^ - *J®± 

^ ? tie j: -j r jisRsn*. 
[0019] *fc, JJao^atC^WiK-^ 

-jws^«3ftTt**ct*«tt£T*^aa^< 
*#-?*?>t>A*e < fc^r£.»&*ft*o a*. ±m 

aa& 3^ *JS±K. x?*>^H ;<mwt 
^-AjS£l»K»!5S3tf*X*Si:. i^f^-A^ 



ftEHF?-2 4 53 1 6 
6 

S«:fflSx^^>^h ^^JS«C*r**t?«RWtCx 
Sffl0fcfi«x**>y;U*>SH4 

[0 02 0] *fc % JbSUait. 

n&AN^^a^insxy^ >^ 
a o /cusx 7 ?>^h ^ 'tataHAKx ? * > f 

l/C. I5£^-*J3£3Itt$1**Xg<!;, SStfcflia 

[0 02 i]*fc, ±33at*> 
*-~>yi<tcv*tmzi&f%tzxmt % ma-?** 

*h ?><®icg?zzxiamicx??>?i<tc& u 
Klctorai.^ft*. 

[0022] *fc t ±iacD^D»^<^*-^ 
^Cx^^v^U/cfttC, SI2?f^-^@«(C. 

F 7>^^<Dlia^(c<l:^r^3ft^. 

IWfetefe^r. «fi^F9*-Aa«M». USX 
[0023] 

-^Si<0S«CX7*>^fr 7 ^^g8^, CC'X? 
^-^SiKSfr<-Al^x$ 9 i?@^<:?B^ 

^ r$fliai5 ft ^^tii^ < -7X6teD$ 
ft6yc». <-C'9fl^^>??^iiim 5 wtc0j±u. Att 



http://www8 .ipdl jpo.go jp/ticontentktipdl?N0000=20&N0400=image/gif&N0401 =/N... 2003/1 1 /20 



1/1 ^-v 



7 

[0 02 4] SJfcWrafl^-*- au^^ 

x* - ^-*^@T*m*fc*>. ffjAftttfl^ft 
j^ft®0>:2>$U*-*.' S >/>Sx* 

A^te*-T4Stt**W* 

C&OTft*. *&, x* 

[0 02 5] M£> EPSjl|^f&<-XJg®MK1M 

ftf*c*#5J££fr*. c«S)J:^«:*»I!k:J:*i« % 
ffflHt* pJB£C*»»i % il»*?3Ji&£te£?rr * H B T 

[0026] 

wzm}?*. m i i**sw>^ i oxteMcc* * h b 

Kl. J9$5 0 0nmOn* -Ga A s *jg i 

2£C«f$5 0 0nm4>a-Ga As3U**!gl 4 a* 

^s£<5fttv*. -ei/trccon-Ga as^u^^jsi 

4J:©$#aKC&, g$£0nm©p* -GaA$£& 
^-*Js2 2#?£.'8<**rCfcO, C<Dp* -GaAsg 
&^-Ajg2 2±Kt*, ^200ftoi«)n-AU. lt 
Gfi,.»iAsJ.5 7 ^24, J?S5 0nmG>A* -A 

I, Ga,. x As <x = 0^0. 25> ^U-f?KJ8 
2 6. Stfl¥3 lOQnmepn' -GaAsxs^a 
FJB2 8dW«n«snri-a. 

[0027] *fc, p' -GaAs^^-XS22(D 
E@con-Ga A$3i/^gi 4±K«i, J*34nm 

p* -GaAs^-^si e^^nu^o * 

fc. n' -GaAsx^»2>^^ rS2 8±KU:. 

MttfA uGe/A u M&6x * v *^g3 0 

$ ?2#Muc?&#$tt. p' -Ga Asfl^-AS 

u**JSi 2±KI*. m«AuGe/Au*W*3 
U***S3 4#*-5 -;^l/'C^$ntC^o 
[0028]**:, n* -Ga A st^a 2 

a>*>*tei*itG a a i o tc^**ro3«M* 

>#^Snfc$*B8agfiig3 6*9M*n. H B T 

&*. ■22»B3cc3iif > xa«nfr>rfMii > ^ 0 

[00293 *«S»f4G a A s ffiSt 1 0±K, MB EX 



(5) &B=3¥7-2453 1 6 

imOCVDflt^C[>tt«i*«ftK:j:9. J?3 5 0 0nm 
0»r -GaA8^2U^ai 2. J5<S590nm 
©n-GaAs3i^^§14, Js34nmOi*- i n 
Ga Pxy1->jfXY \ 6* Ktf V* 5 0 0 n 
m. K-tfv^iS&m x i 0"cmr'4>p* -Ga A 

2 < a > «R> • 

[0030] £<r»T\ P* -GaAsMB^-aiSl 8 
±K. SiN-?X^J12 0«MtA:fft. »*©Wttc 
10 x*~^>y«r* 0 <-OXCO^-^>^UcS I N 
^^20^x?*>y?A^iU 4 C t p' -Ga A 
$a#*-AIS18£n- InGaPx 7 *>^H 

>W i etcji-r^sr^x^ Piasters 

CV>t*. n-lftGaPx^>^Ah^>^ 
l6tf\ p* -GaA$fl!|K-XSl 8<^3«X7? L 

[o 03 1 3 ^»r, c<Dmn®ft<z&ftutcK - i n 

GaPx^*>^h?^H6^IPv^(Cx^^>^ 
KlkisX. n-GaAs:3b*£Jgl4«:£8<*tf£ 

20 <I32 < l> > #$> ♦ mQm*o>&&l,tCTi - 

Ga A$2U£*Jgi 4-bfc, ALE (Atomic Layer t 
pitaxv) &*©5*tt*»«ft«c<J:9, MZZQnm 
Q>T>- -GaA5^^-^J§2 2^^m^T^o 
$!<,>C C4>P* -GaA$£fi^-*S2 21:fc:, M 
BE (Molecular &eaa Epitaxy) X&MOCVD <fcfeta 
1 Organic Chsalcal Vapor ^position > t£t<Dlfegte& 
5ttfcJ:0, I?200noiOn-Al,.nGa.. tJ A 
$x*?£@24, ^$50ninOir -A! ( Ga,. 
x As^u-f r ^rS2 6. lOOnroCQn* 

30 -GaAsx^-$r2>^>?FS28^tC31lRm^ 
f-S <S3 (c)#B> . 

[0032] &i>X\ C<Dn* -GaAsxs^3> 
^^hS28±^ v «A«AuGe/Au*W4x5 
?af«S3 0^^-^^^^fts$^C^i/, P 
• -GaAs51^-ASl 8±«c. m«Cr/Au 

*>6^^-^«s3 2 k 7 ^aws-e-c^sw 

&*,>X* -GaAs?f^-^Sl 8. ii- i 
nGaPi?^>^Ah;^®!6. rt-GaAs^u 
**mi4, Wn' -GaA$1r^U^^!il2± 

n* -GaAs^2U^3?Si 2^2?a$i*. C<^35 
^O^cn^ -GaAslr^u^^Sl 2±(C. flM.1* 
AuGe/Au^fE>V^^b5?^^@3 4«:*- 5?^ 

[0033] m^X, O^C'Y*>2A^J:0. n' - 
GaA$V7zivi>$f£\ 2^^86»ttGaA&^« 
10«C^**«SiWP«3 6*«5fi»U 
^t^ <B3 (d)^). c^ur. ^rtc^THBT 
^6n^. CCOJc^^c^tfeWtc^nt^ n-GaA 
SO s^bi'^ei 4ip' -GaAs5lg^-A@l 8i 



http://www8 .ipdl jpo.go jp/tjcontentkt .ipdl?NOOOO=20&N0400=image/gif&N0401 =/N... 2003/1 1 /20 



1/1 ><—v 



9 

^U&p- -GaAsW<-Al2l 8<&jgflX7*> 
yfc <fc ^ fc n - G a A s * u * *JS 1 4±(C 
P' -GaA$at*^AS2 2*SmE&U*C<r'* 
C£KJ:0, p' -GaA$£t*^-2S2 2<£i?$ 
It. x ? *>^J:^T:^$n^*c^<. ALE 

1/C4>^-AS6B3 2^«^>«bCDX^(Cg«^J 

[0034] Sfc, p' -GaAsfl^-ABl 8 
t*. p' -Ga A s£fi^-XJs2 2 <tn -A l,. aJ G 
a,. f ,A5X$ **Js2 4£#pn8£<^fi^ig# 
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r. p # -GaAs^-A®!8. n-hiGaP 
x^>^Ah^!6. p* -Ga A 
8. !\-GaAs3l/^Si4, -G a A $ 

50 V7*\s2$m\2±M : *L»*?s-v?syi,XiV -G 



http://www8 .ipdl jpo.go jp/tjcontentkt .ipdl?NOOOO=20&N0400=image/gif&N0401 =/N... 2003/1 1 /20 



1/1 ^— V 



11 
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